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The invention relates to the produgilon of fer-
roconcrete bearing constructiong of larger di-
mensions, sguch as halls and bridges ete. with wide
spans. In consiructions with wide spans ¢on-
siderable deformations, especinlly deflections, are
caused by external loads (dead welght, useful
load, etc.}). These deformations of ferroconcrete
consiructions may be counteracted by tensioned
relnforcements. However, In the case of large
ferroconcrete constructions with wide spans, such
reinforgements, setilng up Internsl forces, are
not sufficlent to prevent detrimental deforma-
tions.

It is known, especially In the case of certain
ferroconcrete constructions, such ss arched
bridges with suspended road-ways, to use fen-
sloped straps in order to counteract deformation
or deflection. However, the use of such straps
tensloned within the arched bridge is Umited to
this type of bridge or to similar constructions. In
addition, special care has to be taken in transmit-
ting the tension of the straps to the ferroconcrete
construction, these straps belng tensloned gradu-
ally while incorporating the relnforcements.

In contrast with this procedure, the method
according to the invention consists In using ten-
sloned straps acting as external forces upon the
ferroconcrete bearing construction. In accord-
ance with the inventlon, the straps are, for this
purpose, anchored with one end in fixed supports
and are then tensloned independently of the bear-
ing construction, and while or after the latter 13
completed, the tension is removed from the other
ends of the straps. In this way external forces
are introduced into the bearing construction by
the straps anchored at one end, initiglly counter-
acting deformations caused by external logds, In
applying this new method, the straps are made of
tensioned concrete, 1. e. the highly tensioned re-
inforeing members, for example highly tensioned
stee]l wires, are itncorporated In the ¢oncrete in
this tensioned state, and not until the concrese
has hardened, the tension is removed from the
one end of the straps. Suitably consiructed
streps may at the same time serve to reinforce the
bearing construction, the deformation of which is
thus reduced by both external and internal forces
transmitted by these straps. All deformations of
the bearing construction, Including those of the
traps, are thus reduced to & minimum, The hnew
method permits not only of improving and
strengthening the known types of statically de-
terminable and undeterminable ferroconcrete
constructions, but also of developing entirely new
types of constructions,
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The accompanying drawing lllustrates, by way
of examples, ferroconcrete bearing constructions
progiuced according to the new methed.

Fig, 1 is a diagrammatic illustration of a ¢anti-
lever girder,

Fig. 2 i a different type of cantilever girder,

Fig. 3 Is a tensioned ferroconcrete girder with
two supports.

Fig. 4 1s & three hinged arch.

Pig. § is & gocle-girder.

g, 6 ir & hridge construetion.

Flg. 7 is a two hinged frame,

Fig. 8 is a continuous girder.

The cantilever girder | made of ferroconciete,
as illustrated in Fig. 1, rests on the two supports
A and B, the ends of the girder being attached to
the straps 2 of tensioned concrete, acting as ex-
ternal forces. The reinforcing members 3 of
these straps are highly tensioped betwsen the fwo
poinis 4 and § and are then covered with con-
crete. Not until the girder | {s complated, the
tension is removed at point 5 of the strap, for ex-
ample by cutting the reinforcing member along
the line a—a. The straps 2 then act as external
farces on the girder | by causing a bending mo-
ment opposite to the load of the girder, thus pre-
venting the latter from deflecting,

In fixing the girder, it Is also possible to reduce
the tension at point 5 before covering the straps
3 with concrete, thus transmitting a certain
amount of injtial tension to the girder { by the
straps 3. Then, the straps 3 are covered with
concrete, and after the latter has hardened, the
tension at point 9 is removed entirely,

An advantageous practical construction of a
girder according to Fig. 1 is illustrated in Fig. 2.
The ferroconcerete girder 6 rests on the supports
T at A and B In such a way that a space 9 remains
between the ends 6 of the girder and the sup-
ports 1. ‘The straps 10 conslsting of steel wires
or the like are anchored in the supports T and,
beilng temporarily fixed to point (1, are subjected
to a high tension. After completion of the girder
8, the tenslon at point 11 s removed by eutting
the straps along the line a—a, whereby the ten-
slon of the straps 18 {s automatically transmitted
to the ends 8 of the girder 4. Naturally, the
straps 18 must be rigidly connected to the ends 0
of the girder before removing the tension, for ex-
ample by letting the straps 10 act on the girder
by means of anchor plates. This special anchor-
Ing 1s, however, not necessary if very thin steel
wireg are used, the friction of such thin wires in
the concrete and the face pressure being sufficient
to transmit the tension.
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The space 9 between the ends 8 of the girder and
the supports 7 is advantageously filled with con-
crete, By filling concrete into the space 9 before
removing the tension at polnt |1, the concrete be-
tween the ends 8 of the girder and the supports 1s
subjected to a compressive stress. In this man-
ner, a ferroconcrete girder flxed at both ends 1s
obtained.

Flg. 3 llustrates a ferroconcrete girder 12 rest-
ing on two supports A and B with the straps (3
and (4 acting as adldtional external forces and
advantageously consisting of continuous reinfore-
ing members, highly tensioned angd anchored in
the supports 15. After completion of the girder
12, the tension of the straps is removed in the
middle of the girder by cutting the continuous re-
inforcing members at the points 4. Thus, indi-
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vidual straps 13, i4 are formed, causing a pressure -

or a bending moment in the girder 12, counter-
acting the opposite bending moment caused by
the load. The spaces 18 between the girder 12
and the supports (5 are advantageously filled with
concrete so that the girder illustrated in Fig, 3
acts like a fixed girder.

Fig. 4 shows a three hinged arch with straps
IT and 18 and a lower tension member 3. The
production of- this three hinged arch s similar
to that shown in Fig. 3 and conslsts in first an-
choring the continuous straps 17, 18, advan-
tageously made of one plece, in the supports 28
and then subjecting them to a high tension. In
the same way, the lower tension member 19 Is
tensioned between the supperts 20. After com-
pletion of the pieces 21 of the arch, this tension
member is, for example, released by cutting along
the lines a—a, thus transmitting the entire initial
tension of this tension member to the hinged
arch. Then the straps 1T, 16 are cut at the
points b—b, thereby transmitting the initial ten-
sion ¢f these straps to the two pleces 21 of the
arch. Thus, two external tensile forces are set
up in the direction towards the supports 28, act-
ing 'upon the arches 21 at the top and causing a
bending moment which counteracts the load.,

Fig. 5 shows a socle-girder 22 with straps 23
anchored in the support 24 and temporarily fixed
t0 a point 2% outside the construction and highly
tensloned. After completion of the socle-girder
22 the tenslon at point 25 is removed by cutting
the straps, whereby the tenslon of the straps 23
is transmitted to the girder 22. These straps 23
dre advantageously arranged inslde the girder 22
50 as to serve at the same time as reinforcement
members of this girder and to cause a compres-
sive stress. The space 26, provided between the
socle-girder 22 and the support 24, may be filled
with concrete, which should be done before re-
moving the tension from point 25, thus produc-
Ing a kind of tensioned girder at this place too.

" Fig. 6 shows a new ferroconcrete bridge con-
struction, belng a combination of a suspension-
bridge and a fixed girder. The fixed ferrocon-
¢rete girder 27 rests on supports A and B of the
two plllars 28 and 1s also held by supports from
the top. The straps 29 connected to this girder
are anchored with one of thelr ends in supports
not shown in the drawing and are conducted over
the plllars 28. The other ends of the straps are
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fixed below the girder at points 30 and are highly
tensioned. This tension in the straps may also
be produced by attaching loads to the ends of
the straps or at the points 30.

These straps may be arranged so as to calry
all scaffoldings and other articles required for
building the bridge. In this case, the initial ten-
sion of the straps should be higher than the load
for which the girder 2T s iIntended. These
highly tensioned straps are covered wlth con-
crete, and after completion of the girder 21 the
tension of the straps 20 is removed at the points
a, The extended straps have the tendency to
return fo their former unloaded position. Being
rigldly eonnected to the girder 21, they release the
latter by producing moments in the girder in a
direction opposite to the load. In this way it is
possible to produce ferroconcrete bridge con-
structions with wide spans without causing fis-
sures and subject to very slight deformations as
compared with constructions of known type.

The straps consisting of tensloned concrete
may also be used for other ferroconcrete con-
structions, for example for a two hinged frame
as iflustrated In Fig. 7. This is provided with
straps 31 tensioned between two supports 82 and
passing through concrete within the frame 33 to
which they are fixed at the points 34. After
completion of the frame, the tenslon is removed
from the supports 32 by cutting the straps at the
points a—a, s0 as to transmit the tension of the
straps 31 to the frame 33, producing a horlzontal
force which counteracts the horlzontal move-
ment caused by loading the frame.

The method described with the aid of Fig, 7
may also be applied to arched bridges. The hori-
zontal movement at the ends of the arches caused
while incorporating the reinforcing members is
counteracted by the highly tensioned straps, re-
ducing the tension at the ends of the straps,
1. e. between supports 32 and fix!ng points 34 in
Fig. 7. By applying this method, the tension of
the straps Is automatically {ransmitted to the
construction.

Fig. 8 shows a contihuous ferroconcrete girder
35 resting on supports A, B, C. The bending
moments at the supporting points of the con-
tinuous girder are balanced by straps 36 which
are first highly tensioned between the points 37.
After the straps have been covered with con-
crete, for example as shown In Fig. 8, the tenston
s removed from the points 3T by cutting the
straps at the places a—a.

The reinforcing members of the straps may
consist, for example, of steel rods or steel wires.
As stated above, the use of thin steel wires of,
for example, 0.6 to ¢ mm diameter and having a
strength of approximately 12000 to 30000 kgs. per
s8q. cm., has the advantage that no special an-
choring is required. Moreover, the use of such
strong wires permits the application of a very
high initia] tension. Even in the case of com-
paratively short straps made of such steel wires,
the extension caused by the initial tension is com-
paratively great, so that it 1s also possible to
transmit the calculated tensile forces of short
strips with certainty.

EWALD HOYER,.
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